, although research finds these newspapers often fall short of providing health news relevant to specific audiences (Wang and Rodgers 2013) . Ethnic newspapers offer information that require lower literacy levels to understand (Stryker, Emmons, and Viswanath 2007) , which may make these news outlets more accessible to certain subpopulations, such as Latino(a)/Hispanic (henceforth referred to as Latino) immigrant populations that have lower literacy levels (Dunn-Navarra et al. 2012 ) and/or lower English language proficiency (Sentell and Braun 2012) . More narrowly defined readership provides editors and journalists with opportunities to create stories that address subpopulation-specific health disparities (Viswanath and Lee 2007) . Traditionally, health communication researchers look to mainstream media to circulate stories and advertisements promoting healthy behavior, while overlooking ethnic media for high-risk subpopulations (Wilkin and Ball-Rokeach 2006) . For example, Latino newspapers could publish more stories about liver, stomach, and cervical cancers -cancer types that disproportionately affect Latino populations (see American Cancer Society 2015).
While ethnic newspapers offer opportunities to address health disparities, there are presently few studies directly examining the relationship between ethnic newspaper consumption and health behaviors. Determining whether reading ethnic newspapers positively influence cancer control behaviors is essential to effective communication about cancer in the media, which is a priority of the current national cancer control research agenda (Hesse 2009 ). One barrier to effective communication about cancer in the media is that news reporting is a business, which often has competing interests with the desires of researchers and health professionals to have the factual dissemination of scientific findings (Hesse 2009 ). Ethnic newspapers are often not backed by large corporations, instead run locally and supported by communities and local business advertising (Close et al. 2006; Lin and Song 2006) . The community-centered nature of ethnic newspapers seems to make them ideal outlets for public health communication to traditionally underserved and marginalized populations. As noted, however, researchers are still unsure what health behavior effects consumption of these newspapers has on adults.
Cancer news research to date has focused mainly on the content of mainstream newspapers (Freimuth et al. 1984; Jensen et al. 2010; Slater et al. 2008) or ethnic newspapers (Cohen et al. 2008; Hoffman-Goetz and Friedman 2005; Viswanath 2007, Stryker et al. 2009 ). Research has found that Black newspapers had a higher proportion of cancer coverage in health-related stories; those stories focused more on local information, health disparities, and personal behavioral mobilization than general audience newspapers (Cohen et al. 2008) . Other research comparing ethnic newspapers more generally with mainstream coverage found similar trends. In the most comprehensive comparative content analysis to date, ethnic newspapers were more likely than mainstream newspapers to cover primary and secondary prevention stories, and focus on awareness and education (Stryker, Emmons, and Viswanath 2007) .
There is growing evidence that more cancer prevention coverage in mainstream news could increase knowledge about cancer (Slater et al. 2009; Stryker, Moriarty, and Jensen 2008) . Unfortunately, studies identify cancer prevention coverage as being generally inadequate when it appears in mainstream outlets (Slater et al. 2008) . Moreover, cancer prevention coverage in mainstream newspapers might perpetuate existing knowledge gaps in the general population (Slater et al. 2009) . Past research has shown that attention to health news coverage accounts for increased reader knowledge about some cancer risks, such as those related to diet and smoking, but not others such as exercise, sun protection, and alcohol abuse (Stryker et al. 2009 ). Other studies have demonstrated that attention to health news coverage is related to an increase in learning from cancer news (Jensen 2011; Niederdeppe, Frosch, and Hornik 2008) . Along with reader attention, health motivation is a potentially important variable in understanding the relationship between news consumption and health behavior (Jensen 2011) .
A limitation of the literature on health news consumption is that it focuses primarily on mainstream news coverage, rather than specific, localized information sources (e.g. Spanish-language newspapers) targeting subpopulations. As a result, there is currently no research linking ethnic newspaper consumption with health behaviors. It is surprising that few studies have explored how consumption of ethnic newspapers influences health behaviors or behavioral antecedents -as these information sources are valuable outlets to communication with underserved populations (Stryker, Emmons, and Viswanath 2007) . Because ethnic newspapers are more likely to cover stories about prevention and education, they may be primed to help reduce health disparities in these populations. Additionally, Latino adults cite ethnic media as more important to health information seeking activities than mainstream media (Wilkin and Ball-Rokeach 2006) .
The current study attempts to explore the relationships between health motivation, newspaper consumption, and cancer control behaviors in a low-income, Spanish-speaking adult population by, first, determining if there is an association between demographic, behavioral, cultural, and psychosocial variables and consumption of ethnic newspapers. The study aims to answer the question: what demographic, behavioral, cultural, and psychosocial variables correlate with the consumption of ethnic newspapers among a crosssectional sample of low-income Spanish-speaking adults (Research Question 1)?
Additionally, this study attempts to progress the theoretical development of models of news learning. The cognitive mediation model (CMM), for example, posits that motivations underlying news consumption predict media learning (Eveland 2001) . Applications of the CMM in a health context have found that context-specific motivations influence knowledge acquisition from cancer news coverage (Jensen 2011) . Given the findings of recent research, the present study hypothesizes that the interaction between health motivation and ethnic news consumption will significantly predict health behaviors related to diet, exercise, screening, and smoking. These behaviors were selected because they were identified as receiving more coverage in ethnic than mainstream newspapers (Stryker, Emmons, and Viswanath 2007) . Specifically, we predict that -above and beyond demographic, cultural, and skills-based variables -the interaction of health motivation and ethnic news consumption will predict regular fruit and vegetable consumption (Hypothesis 1), avoidance of fatty food (Hypothesis 2), consumption of a high fiber diet (Hypothesis 3), regular weekly exercise (Hypothesis 4), participation in cancer screening (Hypothesis 5), and smoking behavior (Hypothesis 6).
Methods

Participants
Low-income, Spanish-speaking, Latino adults (N = 100) participated in the study. The sample was primarily Latina women (n = 83), with 15 male participants and 2 participants who did not identify their gender. The average age of participants was about 35 years old (M = 34.85, SD = 11.48), and ranged from 18 to 71 years old. A small number of participants reported having more than a high school education (n = 15); a similar number graduated high school (n = 14) or at least had some high school education (n = 19). Other participants completed up to seventh or eighth grade (n = 10). Over one-third had a sixth-grade education or less (n = 37) and five individuals did not report their education level. Ninety-one participants stated that English was not their native language. Half of the participants self-identified as illegal immigrants (n = 25) or permanent residents (n = 25), with the remainder of the sample being United States citizens (n = 19), naturalized citizens (n = 7), or legal immigrants (n = 6); 18 participants did not report their citizenship status. Most participants reported their country of origin as Mexico (n = 89). The majority reported not having health insurance (n = 66). Researchers received approval from a university institutional review board to conduct the current study.
Procedure
Two bilingual university extension employees, who routinely work with low-income Latino populations, assisted in identifying Spanish-speaking adults in Lake County, an impoverished county in the state of Indiana. Individuals selected to complete the study were currently or formerly enrolled in university extension programs. Some adults had never enrolled in the programs. Participants received $25 in cash for completing the study.
Researchers provided a consent form (in Spanish) to individuals, which explained the study. After gaining informed consent, the participants were given a nine-page survey with all items and directions in Spanish. A professional translation service, with certification for medical and legal translation, translated scales from English to Spanish. After receiving the translated measures, a member of the research team fluent in Spanish back-translated the items to ensure accuracy and quality. The university extension employees administered the survey and assisted participants if literacy seemed to be an issue. While survey administrators did not provide an exact count of how many participants needed assistance to navigate the survey, those administrators noted many participants needed help or clarification on some aspect of survey directions or questions. Participants could ask the survey administrator to read any section of the questionnaire, as well as the response options. The only items survey administrators could not assist participants with was the health literacy instrument.
Measures
Demographics
Participant gender (male = 0, female = 1), education (some high school or less = 0, high school graduate or higher = 1), age, citizenship (illegal immigrant/no answer provided = 0, naturalized or legal citizen/resident = 1), and insurance status (no insurance = 0, have insurance = 1) were measured (Table 1) . For insurance, participants reporting 'don't know' were coded as not having insurance. Past research offers support for the decision to dichotomize education into completion of a particular level of formal education (high school), as this often related to health outcomes (Zajacova 2012) .
Ethnic newspaper consumption
Participants reported their readership of 11 ethnic newspapers published in Illinois and Indiana. Informal conversation between the university extension employees and participants during survey administration, as well as observation regarding the availability of ethnic newspapers in community settings, indicated that two papers, La Raza (published in Chicago, IL) and La Viva (published in Hammond, IN), were the most widely available for the study participants. Participants primarily resided in Gary, Hammond, or East Chicago (IN). For this reason, we retained only consumption for La Raza and La Viva (as two separate consumption variables). Participants reported never seeing or hearing of the paper (=1), having seen the paper (=2), occasionally reading the paper (=3), or regularly reading the paper (=4). Participants reports slightly greater consumption of La Raza (M = 2.35, SD = 0.89) than La Viva (M = 1.85, SD = 0.97).
Health literacy
Health literacy was measured using an abbreviated version of the Spanish Test of Functional Health Literacy in Adults in Spanish (STOFHLA; Parker et al. 1995) , which measures individuals' abilities to read and navigate health information. In addition to the original research validating the measure, other researchers have found support for the validity of the measure (see, e.g. Aguirre, Ebrahim, and Shea 2005; Chesser et al. 2014) . Extensive research using TOFHLA measures can be found within the health literacy literature as well (see, e.g. Moser et al. 2015; Smith, Brice, and Lee 2012; Yin et al., 2012) . This version of the TOFHLA includes reading and numerical skills, weighted to create a 100-point scale. Participants' mean health literacy score was 84.25 (SD = 12.86). Most participants were functionally health literate (n = 91), with few participants having marginal (n = 7) or inadequate (n = 2) functional health literacy. Champion's (1993) of the only validated options to assess the construct (see Champion 1993) . The scale consists of seven statements requiring participants to respond on five-point scales (strongly disagree = 1 to strongly agree = 5). The scale had acceptable reliability (Cronbach's α = .78), and participants reported high health motivation scores (M = 4.18, SD = 0.63).
Health motivation
Acculturation
The Short Acculturation Scale for Hispanics (SASH; Marin, Otero-Sabogal, and PerezStable 1987) measures levels of assimilation into the dominant American culture on three dimensions, two of which are relevant to the present study: language (five items; α = .89) and media use (three items; α = .81). A sample item for the first two dimensions (language and media use), is 'In general, in what language(s) do you think?' Response options for language and media use were only Spanish (=1), more Spanish than English (=2), both equally (=3), more English than Spanish (=4), and only English (=5). Participant scores indicated low levels of acculturation across scale dimensions (language, M = 1.47, SD = 0.69; media use, M = 1.88, SD = 0.92). Acculturation predicts various health behaviors in Latino populations (see Abraido-Lanza, Chao, and Florez 2005) and the SASH measure commonly serves as a measure of acculturation (see, e.g. Ciampa et al. 2013; Sun et al. 2014) . We use the variable in the present study to account for the role of acculturation on use of community resources, which could be a factor in predicting health behaviors and utilization of related resources.
Cancer prevention behaviors
Health behaviors were measured using items adapted from the General Health Survey (Nigg et al. 1999) . The items offer a nuanced self-report of health behaviors useful for exploring where people are in the process of adopting, changing, or maintaining healthy behaviors (for a recent example, see Friedberg et al. 2014 ). All measures were single items that placed behaviors on a staged continuum (five response options; smoking had a sixth response option for never smoked). An example is 'Do you consistently eat five fruits and vegetables a day?' with response options of 'Yes, I have been for more than six months' (=5), 'Yes, I have been, but for less than six months' (=4), 'No, but I intend to in the next 30 days' (=3), 'No, but I intend to in the next six months' (=2), and 'No, and I do NOT intend to in the next six months' (=1). Given the interest in cancer prevention behaviors, items related to fruit and vegetable consumption (M = 3.81, SD = 1.10), avoidance of fatty foods (M = 3.74, SD = 1.15), high fiber diet (M = 4.02, SD = 1.07), regular exercise (M = 3.68, SD = 1.26), screening practices (M = 3.63, SD = 1.42), and smoking (M = 5.52, SD = 1.09) were included. These behaviors were selected because Stryker, Emmons, and Viswanath (2007) indicated that ethnic newspapers were significantly more likely to report stories on diet, exercise, cancer screening participation, and smoking cessation. Participants generally reported currently being beyond the contemplation stage of engaging in all measured behaviors. The majority of participants (n = 73) reported they never smoked.
Results
Due to the less than ideal sample size for traditional regression analysis, the results report traditional significant cutoffs (i.e. p < .05), as well as less conservative cutoffs (i.e. p < .10).
This practice, while not without potential issues, can offer useful insights (see Schumm et al. 2013 ). As such, we encourage readers to consider not just the reported significance levels, but also the effect sizes reported to determine the importance of the results for future work.
Research Question 1: correlates of ethnic newspaper consumption
The present study's research question focused on correlates of ethnic newspaper consumption for two Spanish-language papers (La Viva and La Raza). Table 2 provides a correlation matrix. Results demonstrate that reading one of the ethnic newspapers is associated with reading the other (r = .52, p < .001), but consumption is not related to any of the demographic variables. Higher acculturation correlated with reading La Viva (language, r = .23, p = .023; media use, r = .18, p = .081) and La Raza (language, r = .28, p = .005; media use, r = .33, p = .001). The only cancer prevention behavior correlated with news consumption was cancer screening behavior, with reported reading of La Viva (r = −.17, p = .094). Health motivation showed a significant, positive relationship with all of the cancer prevention behaviors.
Hypotheses 1-4: diet and exercise behaviors
To determine if health motivation interacted with newspaper consumption to predict behavior above and beyond demographic characteristics and direct effects, six hierarchical linear regression analyses were run, one for each of the six cancer prevention and health behavior dependent variables. For all analyses, demographics (age, gender, education, citizenship, and insurance status) were entered in block one, acculturation variables in block two, health literacy in block three (to control for ability to navigate medical information), health motivation in block four, newspaper consumption of La Viva and La Raza were entered individually in block five, and the interaction terms for health motivation and consumption for the two newspapers were entered in the sixth and final block. Results are presented in Table 2 . Variables were centered prior to creating interaction terms. The first set of analyses examined behaviors related to diet. Regular fruit and vegetable consumption demonstrated significance only at the fourth block (health motivation), R 2 Δ = .112, F(1, 82) = 10.63, p = .002. In the final model with all variables and interaction terms, health motivation was the only significant predictor of fruit and vegetable consumption, but the final block was not significant. Thus, Hypothesis 1 was not supported.
Avoidance of fatty foods was significantly predicted in the final block, R 2 Δ = .204, F(2, 76) = 3.696, p = .029. The only significant predictor in that block was the interaction of health motivation and participant consumption of La Raza (see Table 3 ). Probing that interaction at ±1SD of the mean revealed that consumption of La Raza was positively related to avoiding fatty foods for those with high health motivation (b = .83, SE = .34), but the relationship was nonsignificant for those with average health motivation (b = .27, SE = .21) and low health motivation (b = −.30, SE = .27). Hypothesis 2 was supported.
The final diet-related behavior of eating a high fiber diet was significant at block one (demographics), R 2 Δ = .171, F(5, 81) = 3.340, p = .009, as well as block four (health motivation, R 2 Δ = .123, F(1, 77) = 14.083, p < .001. Only age, insurance, and health motivation Notes: Health motivation and ethnic newspaper consumption variables were centered to control for multicollinearity (see Cohen et al. 2003) . Coefficients (B), standard errors (SE), t-values, p-values, and semi-partial correlation coefficients (sr) are for the final model in which all variables were entered. The R 2 Δ column indicates the amount of variance explained for each block. Abbreviations in the table: SASH = short acculturation scale for Hispanics, Ethnic News = ethnic news consumption, HM = health motivation.
were significant individual correlates in the final model for participant report of having a high fiber diet. Hypothesis 3 was not supported.
For exercise at least three times a week, the regression analysis was significant at the fourth block (health motivations), R 2 Δ = .144, F(1, 79) = 14.271, p < .001. There were no individual significant predictors other than health motivation in the final model. Hypothesis 4 was not supported.
Hypothesis 5: participation in cancer screening
For general screening behavior, the first block (demographics) was significant, R 2 Δ = .247, F(5, 86) = 5.640, p < .001, and the final block (interaction of motivation and consumption) was marginally significant R 2 Δ = .045, F(2, 78) = 2.724, p = .072. Age, gender, and the health motivation by La Raza consumption interaction were significant in the final model. Probing that interaction at ±1SD of the mean revealed that consumption of La Raza was positively related to participation in cancer screening for those with high health motivation, b = .85, SE = .30, t = 2.86, p = .005. The relationship was nonsignificant for those with average health motivation (b = .29, SE = .23) and negative for those with lower health motivation (b = −.27, SE = .37). Hypothesis 5 was supported.
Hypothesis 6: smoking behavior
The final behavior of interest was smoking cessation. Regression models for smoking behavior were significant at the demographics block, R 
Discussion
The purpose of the present study was to investigate whether there was a relationship between exposure to ethnic newspapers and cancer prevention behaviors. Prior to this study, no studies focused on establishing this basic link that is essential to future research in this area. Results indicate that there is a modest relationship between the constructs and behaviors of interest. Health motivation consistently predicted most cancer prevention behaviors and the interaction of health motivation and cancer news consumption of La Raza predicted lower consumption of fatty foods and cancer screening.
Non-behavioral correlates of ethnic newspaper consumption included only the two acculturation-related variables. Modest associations between ethnic newspaper consumption and health behaviors help move forward our understanding of health news among underserved populations. Past research has not identified a direct effect of news consumption or exposure on cancer prevention behaviors (Stryker, Moriarty, and Jensen 2008) . Some behaviors did seem to be related to ethnic newspaper consumption and could link to differences in coverage. There was a modest positive association between consumption of La Raza and exercise, although the correlation was not significant. The negative association between screening and La Viva consumption could be related to less positive coverage of secondary prevention news stories in that paper, but these current data are unable to fully explore that possibility. Other explanations for the negative association could be there are different demographic or geographic characteristics of the typical readers of the two papers.
Health motivation's moderating role on the effects of ethnic newspaper consumption on certain health behaviors is an encouraging finding that requires further investigation. As noted, the interaction between health motivation and newspaper consumption to predict cancer screening and avoidance of fatty foods is helpful to health communication researchers. These behaviors are closely related to the prevention of breast and colon cancer, which are commonly diagnosed cancer types for Latinos in the United States (American Cancer Society 2015). Because of this, health communication researchers should continue their consideration of how to use ethnic newspapers as an outlet for promoting primary and secondary prevention. Likely, the more difficult task will be simultaneously increasing motivation and attention along with promoting ethnic newspaper exposure and consumption, given that the positive effects of ethnic news consumption were only present in participants with high health motivation.
Focusing on helping journalists report accurate and complex scientific information about cancer, while defaulting to those writers' expertise in crafting news stories that appeal to their readership, seems like a powerful way to promote cancer prevention behaviors in populations served by these specialized news information outlets. Health communication researchers could also provide journalists with strategies to include motivational news story elements, such as anecdotes and exemplars that could improve story quality and health motivation. Future research might focus on the role that ethnic newspaper publishers, editors, and writers feel they have in promoting healthy lifestyles and well-being to their audience. Assuming that these individuals are interested in their audiences' personal health, collaboration between the papers and researches could be very productive.
The results also support the inclusion of health motivation in research related to the CMM in health contexts. The CMM provides a simple theoretical basis for future research on cancer coverage in ethnic newspapers. Considering other tenets of the theory can provide direction for interventions aimed at increasing journalist, editor, publisher, and consumer awareness of how to assist in being a part of efficient communication about cancer control.
Limitations
The current findings are promising, but this study is not without limitations. Our sample included only 100 individuals because of the difficulties associated with recruiting Spanish-speaking, low-income individuals. We did not collect information about where formal education took place or how many years the participants lived in the United States; such information could have offered additional insights. The analyses used (multiple regression) should have larger sample sizes to ensure that the relationships for which there is evidence appear in the data meaningfully and not spuriously. Health behavior specific motivation (e.g. motivation to get screened or eat five fruits and vegetables), rather than the general construct, could also be explored. Another potential construct limitation is this study's measure of consumption using self-reported items that accounted for general frequency of exposure to two specific papers, which may not fully capture variance of exposure, or exposure to other ethnic and mainstream newspapers. An additional measurement concern is the self-reporting of health behavior performance. Finally, the use of a less stringent cutoff point for statistical results (p < .10) means that relationships found may not actually exist. As noted earlier, we urge researchers to consider both the p values and effect sizes when considering the evidence presented in this paper.
Conclusion
This study contributes to an important line of research on public health information. The present study provides evidence that ethnic newspaper consumption is associated with improved self-reported health behaviors for motivated individuals, and amplifies the effect of health motivation on certain health outcomes. Unlike other studies in this area, the sample was composed of low-income participants, whose primary language was not English. This subpopulation would be expected to be the core audience of Spanish-language newspapers. Research with this population is essential, but often difficult to conduct. In general, more research needs to be done to examine what variables and strategies can lead to the most effective communication about cancer in the public sphere (Hesse 2009 ), particularly with traditionally underserved groups like those in the present study's sample. Focusing on the role of cognitive and affective variables that might moderate and/or mediate the relationship of news consumption and health behavior will benefit a range of health communication researchers and practitioners, and contribute greatly to cancer control initiatives. Ethnic newspapers seem to provide a potential outlet for promoting behavioral change through health communication initiatives, as well as a tool to help reduce health and information disparities in traditionally underserved populations.
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